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Description 

[0001] The present invention relates to a method for 
packaging a partially baked bread product to get a long 
shelf life package. 

[0002] More particularly the present invention relates 
to a method for packaging a partially baked bread prod- 
uct into a gas-barrier thermoplastic packaging material 
under modified atmosphere and getting a long shelf-life 
package without the need to freeze or sterilize the pack- 
age. 

[0003] Bread is made by baking a dough that consists 
largely of wheat flour, water, yeast, and salt. Other in- 
gredients which may be added, mainly for making the 
so-called "special breads", include flours of other cere- 
als, fat, malt flour, soya fiour, emulsifiers, milk and milk 
products, etc.. 

[0004] There are five stages in the manufacture of 
bread : mixing, bulk fermentation time (BFT), dividing, 
moulding, proving and baking. 

[0005] Baking can be done in one single step or in two 
separate steps. In the first step of the two-step baking 
process, a traditional leavened dough is submitted to a 
baking process that is stopped however after the bread 
product has essentially reached its final structure and 
the action of the leavening is completed but before col- 
oration and formation of the crusty surface. The partially 
baked bread thus obtained is then submitted in the sec- 
ond step to a complementary baking. While completely 
baked bread is known to get stale rapidly and is best to 
be consumed daily, part-baked bread lasts for some 
time, typically up to seven days, depending on temper- 
ature and humidity, and the complementary baking 
gives a product that has the appearance., consistency 
and flavour of a fresh, just baked, bread. This- two steps 
baking process is therefore widely used mainly in the 
supermarkets or retail stores, where partially baked 
bread products are acquired from an outside plant bak- 
ery, and subjected to the final baking phase when need- 
ed. This same method finds extensive use also in hos- 
pitals, nursing homes, prisons, schools, in the armed 
services, employee's cafeterias and in many commer- 
cial or institutional kitchens. 

[0006] To further increase the period of storage of the 
partially baked bread, once the partial baking step is 
over and the product is cooled down, the product is 
packaged in a thermoplastic material under ambient at- 
mosphere and it is frozen; alternatively it is packaged in 
a gas-barrier thermoplastic material under the modified 
atmosphere of a preservative gas, and, either before or 
after the packaging step, submitted to a sterilization 
step. 

[0007] The disadvantages of the freezing technique 
are evident as handling frozen products requires spe- 
cially refrigerated rooms for storage and specially refrig- 
erated wagons for transport and delivery thus increasing 
costs; the disadvantages of a separate sterilization step, 
either before or after packaging of the partially baked 


products, also are evident as the addition of a further 
step will anyway increase the cost of the overall process 
particularly when a high temperature treatment, as in 
case of sterilization, is required. 

5 [0008] In particular GB-A-2, 005, 980 describes a proc- 
ess where the packages containing the partially baked 
products are at least partially vacuumized, a preserva- 
tive gas (C0 2 and/or N 2 ) is added thereto, the package 
is sealed and finally it is conveyed to a tunnel oven to 

10 ensure the final heat -treatment for sterilization purpos- 
es. 

[0009] EP-A-1 93,223 describes a process where the 
partially baked product and the packaging material are 
separately sterilized before packaging under aseptic 

15 conditions. 

[0010] According to EP-A-666,028 the sterilization 
step can be avoided by injecting inside the mass of the 
partially baked product a preserving gas or gas mixture 
to replace completely the air inside it. Still according to 

20 EP-A-666,028, packaging the treated product with an 
airtight wrapping within about 2 minutes from the injec- 
tion, remarkably increases the preservability of the par- 
tially baked bread. It is in fact the impossibility to control 
the residual oxygen contained in the internal alveoli of 

25 the partially baked bread, in spite of the care taken in 
the vacuumization step, that renders the sterilization 
step necessary in the prior art processes. The presence 
of residual oxygen does not allow to effectively stop the 
development of moulds and bacteria that would una- 

30 voidably contaminate the product during the cooling 
pause before packaging. EP-A-666,028 also describes 
the overall packaging process involving the injection 
step and an apparatus for carrying out said process in- 
cluding a movable plate, equipped with a series of nee- 

35 dies connected with a gas-dispensing device. 

[0011] It has now been found and it is the object of 
the present invention that it is possible to package par- 
tially baked bread in a gas-barrier thermoplastic film un- 
der a modified atmosphere and get a long shelf life for 

^0 the packaged product without any need to freeze the 
product, sterilize it, or injecting anything within the bread 
mass, by merely packaging the partially baked product 
coming out of the baking oven while it is still hot. 
[0012] More particularly it has been found that if the 

45 packaging of the partially baked product in a thermo- 
plastic gas-barrier packaging material, under a modified 
atmosphere introduced while and after the package has 
been vacuumized, is carried out when the product com- 
ing out from the oven is still at a temperature of at least 

so 80 °C, then there is no need to sterilize the package or 
to freeze the product or to inject a preserving gas into 
the bread mass, to get the desired shelf-life. As a matter 
of fact the product coming out of the baking oven can 
be considered to be sterile and only a negligible con- 

55 tamination may occur if the product is packaged before 
its temperature cools down to less than 80 °C; further- 
more by packaging the product while still hot, the 
amount of air in the alveoli of the bread mass is highly 
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reduced and as a consequence thereof also the residual 
oxygen In the final package is kept well below the 1-2 
% limit. The combination of these effects does increase 
the shelf life of the partially baked product to more than 
one month without resorting to any particular treatment 
or specially designed apparatus. 
[0013] Furthermore packaging the partially baked 
product while still hot does speed up the overall process 
increasing the production rate and reducing the cost 
thereof. 

[0014] The oven for the first baking step can be elec- 
tric, oil fired or gas. fired hot air baking oven. This first 
step of partial baking generally requires at least 1 0 min- 
utes, typically from 12 to 45 minutes, depending on the 
type of bread (e.g. the type of flour and the amount of 
water), the weight and volume of the single dough piec- 
es, the baking method (wherein tinned products require 
a longer time and oven bottom products a shorterone) 
and the temperature of the oven. 
[0015] Generally the temperature required for this first 
partial baking step is comprised between about 90 °C 
and about 240 °C, and preferably between about 100 
°C and about 230 °C. Typically, in the plant bakeries, 
the temperature is optimum at the beginning of the bak- 
ing process and steam is injected into the oven chamber 
to enhance crust and the temperature is then reduced 
for the final 20% of bake. 

[001 6] In this first baking step, the interior of the bread 
is completely structured, and the starch gelatinized to a 
large extent but the caramelized crust should not yet be 
completely formed. This will be achieved typically when 
the temperature at the core of the bread product is of at 
least 70 °C. 

[0017] The products coming out of the oven are then 
packaged in line while the temperature of the crust has 
not yet lowered to 80 °C or less. 
[0018] Single packs or multi-packs can be made, de- 
pending on the customers' needs. 
[0019] Substantially any gas-barrier thermoplastic 
material can be employed for said packaging provided 
said material could be employed for food contact appli- 
cations and can withstand the temperature of the bread 
product without deteriorating. 

[0020] Bags or pouches of flexible thermoplastic ma- 
terials, typically up to 1 00 u.m, preferably up to 60 jim, 
and more preferably up to 40 ujn, can suitably be em- 
ployed as well as films of the above thickness for wrap- 
ping up the products with a FFS machine. Alternatively 
thermoformable laminates, typically up to 250 jim, pref- 
erably up to 1 50 u.m and more preferably up to 1 00 u,m 
can be employed. 

[0021] Actually the gas-barrier thermoplastic material 
may be a monolayer structure of a gas-barrier resin but 
preferably it is a multi-layer sheet wherein at least one 
layer has gas-barrier properties. 

[0022] Non-limitative examples of gas-barrier poly- 
mers that can suitably be employed for the gas-barrier 
layer are EVOH, PVDC, and polyamides. 


[0023] As used herein, the term EVOH includes sa- 
ponified or hydrolyzed ethylene-vinyl acetate copoly- 
mers, and refers to vinyl alcohol copolymers having an 
ethylene comonomer content preferably comprised 
s from about 28 to about 48 mole %, more preferably, from 
about 32 to about 44 mole % ethylene, and even more 
preferably, from about 36 to about 42 mole % ethylene, 
and a saponification degree of at least 85 %, preferably 
at least 90 %. 

10 [0024] The term PVDC refers to a vinylidene chloride 
copolymer wherein a major amount of the copolymer 
comprises vinylidene chloride and a minor amount of the 
copolymer comprises one or more unsaturated mono- 
mers copolymerisable therewith, typically vinyl chloride, 

is and alkyl acrylates or methacrylates (e.g. methyl acr- 
ylate or methacrylate) or to a blend thereof in different 
proportions. Generally said PVDC contains plasticisers 
and/or stabilizers as known In the art. 
[0025] The term polyamide is intended to refer to both 

20 polyamides and co-or ter-polyamides. This term specif- 
ically includes aliphatic polyamides or co-polyamides, 
aromatic polyamides or co-polyamides, and partially ar- 
omatic polyamides or co-polyamides, modifications 
thereof and blends thereof. 

25 [0026] As gas-barrier material also blends of EVOH 
with polyamides can suitably be employed. 
[0027] The gas-barrier material may also consist of a 
silica-coated film or anyway of a film of thermoplastic 
material with deposited a thin layer of inorganic metal 

30 oxides (typically silica or alumina) known to provide bar- 
rier properties in critical packaging applications. 
. [0028] Preferably however the barrier layer will com- 
prise a thermoplastic polymer selected from the group 
consisting of PVDC, EVOH, and polyamides. Even 

35 more preferably the barrier layer will comprise PVDC or 
EVOH. 

[0029] The thickness of the gas-barrier layer will be 
set in order to provide the overall multi-layer sheet with 
an Oxygen Transmission Rate (OTR) (evaluated by fol- 

40 lowing the method described in ASTM D-3985 and using 
an OX-TRAN instrument by Mocon) lower than 10, pref- 
erably lower than 5 cm 3 /m 2 .d.atm, when measured at 
23°C and 0 % of relative humidity. 
[0030] Typically when PVDC or EVOH are employed 

45 as the gas-barrier materials, this is achieved with barrier 
layers 3-6 u,m thick. Thicker layers can be used If desired 
or if a lower OTR is needed, while thinner layers can be 
used e.g. if a polymer with higher barrier properties is 
employed. 

so [0031] Preferably the gas-barrier film will also com- 
prise at least an inner heat-sealable layer. 
[0032] Said layer can comprise one or more polyolefin 
typically selected from the group consisting of ethylene 
homopolymers, ethylene copolymers, propylene 

55 homopolymers and propylene copolymers. These res- 
ins in fact are heat-sealable, generally withstand the 
temperature of the hot partially baked product and are 
among the least expensive resins. Any other resin how- 
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ever can be employed provided it is heat-sealable and 
withstands the temperature of the hot bread. If neces- 
sary or desirable the structure may also contain an out- 
ermost, abuse-resistant layer that may be equal or dif- 
ferentfrom the heat-sealable layer, tie layers to increase 
the bond between any two adjacent layers, and bulk lay- 
ers to increase the mechanical properties of the struc- 
ture and its thermoformability in case a thermoformable 
laminate is employed. 

[0033] The multi-layer thermoplastic film of sheet 
used in the process of the present invention may also 
contain oxygen scavengers in the heat-sealable inner 
layer or in any layer of the multi-layer structure posi- 
tioned between the heat-sealable layer and the gas-bar- 
rier layer. It would thus be possible to reduce the amount 
of residual oxygen within the package to almost zero. 
[0034] The thermoplastic sheet used for packaging in 
the method according to the present invention can be 
manufactured by any method. It can be a cast film or 
sheet, a blown film, an oriented and optionally heat-set 
film. It can be co-extruded or laminated, eitherglue-lam- 
inated, heat-laminated or extrusion-laminated, 
[0035] However it is generally preferred not to use 
heat-shrinkable films, particularly in the manufacture of 
multi-packs, as the shrink that would occur on packag- 
ing may bring the bread products close together so that 
the preserving gas or gas mixture cannot freely circulate 
around the products. The packaging process involves 
the following steps : 

• loading the partially baked product coming from the 
oven, while still at a temperature of at least 80 °C, 
preferably at least B3 °C, more preferably at least 
85 °C, into the gas-barrier bag, or into the thermo- 
formed gas-barrier container, or wrapped up in a 
pouch or tubing created around the product with a 
flexible gas-barrier film, 

• at least partially vacuumizing the package, 

• » introducing a modified atmosphere therein, typically 

comprising carbon dioxide optionally admixed with 
inert gases, and 

• closing the package with a hermetic seal. 

[0036] Care should be taken during the vacuumiza- 
tion step not to create a too tight vacuum to avoid col- 
lapse and closure of the alveoli in the partially baked 
bread mass that would irreversibly deform the bread it- 
self. It is also possible to carry out the two steps (vacu- 
umization and introduction of a modified atmosphere) 
not sequentially but almost simultaneously, beginning 
however with the vacuumization step. 
[0037] The modified atmosphere is preferably 100 % 
carbon dioxide, however mixtures of carbon dioxide with 
typically up to 30 or 40 % of nitrogen or any other inert 
gas, can be employed. The modified atmosphere that 
will be introduced will typically be free from oxygen (i.e. 
oxygen content < 0.1 %) so that upon re-equilibration 
with the residual air contained in the product to be pack- 


aged after the vacuumization step, the amount of resid- 
ual oxygen in the final package will be < 1 %. 
[0038] The ratio product/gas volume is generally of at 
least 0.2, preferably at least 0.3, more preferably at least 
5 0.4. These ratios also should be controlled to achieve 
the desired low % value of residual oxygen. 
[0039] Closing of the package to produce a hermetic 
seal is typically obtained by heat-sealing the thermo- 
plastic packaging material. This can be obtained by any 
10 known sealing means e.g. by hot sealing bars, impulse 
sealing, ultra-sonic sealing, etc. 
[0040] The packages thus obtained, without being 
submitted to any additional step, can be kept at room 
temperature for at least one month without development 
*5 of moulds or bacteria. 

[0041] The packaging material used in the process of 
the present invention can bear, printed, labeled orcoded 
thereon, all the necessary or desired information, such 
as type of product, ingredients, weight, date of produc- 
tion, directions for the preservation and the baking off 
step, etc. 

[0042] Most types of bread can be packaged by the 
above method and maintain the desired shelf life when 
partially baked. Examples are rolls, French baguettes, 
"ciabatta" (or flat baguettes), and the like. 
[0043] The partially baked bread products thus pack- 
aged are then sent to retail bake-off units or institutions 
and either subjected to the final baking phase and sold 
or sold directly in the package for home consumption. 
Said packages can be kept ambient temperature for at 
least one month from packed date and are opened up 
only when the partially baked bread products need to 
be baked off. 

[0044] For conventional types of bread temperatures 
over 200 °C are generally required. Bake-off typically 
takes 5-15 minutes. 

[0045] The conditions for this second baking step, as 
indicated above, may vary depending on the type of 
bread, the weight thereof, the amount of moisture still 
contained therein, the level of partial baking, and the 
type of oven. Typically however the temperature 
reached in this second baking step is over 160 °C and 
generally over 200 °C. 


Claims 

1. A method of packaging a partially baked bread 
product to get a package with a long shelf-life, which 
method comprises packaging a partially baked 
bread product in a gas-barrier thermoplastic film or 
sheet under a modified atmosphere, characterised 
in that the partially baked bread product coming out 
from the baking oven is packaged in-line while it has 
not yet cooled down below a minimum temperature 
of 80 °C, preferably while it has not yet cooled down 
below a minimum temperature of 83 °C, and more 
preferably while it has not yet cooled down below a 
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minimum temperature of 85 °C. 

2. The method of claim 1 wherein the modified atmos- 
phere comprises at least 50 % of C0 2 . 

5 

3. The method of claim 1 wherein the modified atmos- 
phere comprises C0 2 , and up to 30 % of one or 
more inert gases. 

4. The method of claim 1 wherein the package is vac- 10 
uumized to remove the ambient atmosphere before 
reinserting the modified one. 

5. The method of claim 5 wherein the vacuumization 
step is suitably controlled to avoid collapse of the is 
alveoli in the bread mass 

6. The method of claim 1 wherein the packaging ma- 
terial has an Oxygen Transmission Rale (OTR) 
(evaluated by following the method described in 20 
ASTM D-3985 and using an OX-TRAN instrument 

by Mocon) lower than 10, preferably lower than 5 
cm 3 /m 2 .d.atm, when measured at 23 °C and 0 % of 
relative humidity. 

25 

7. The method of claim 1 wherein the partially baked 
bread is loaded into a gas-barrier thermoformed 
sheet, closed by a gas-barrier lidding film. 

8. The method of claim 1 consisting of the following 30 
steps : - 

• loading the partially baked product coming from 
the oven, while still at a temperature of at least 
about 80 °C, preferably at least of about 83 °C 35 
and even more preferably at least about 85 °C, 
into a gas-barrier bag, or into a thennoforrned . 
gas-barrier container, or wrapped up in a pouch 

or tubing created around the product with a flex- 
ible gas-barrier film, 40 

• at least partially vacuumizing the package, 

• introducing a modified atmosphere therein, 
comprising carbon dioxide optionally admixed 
with inert gases, and 

• closing the package with a hermetic seal. • 45 

9. The method of any of the preceding claims wherein 
the amount of residual oxygen in the final package 
is < 1 %. 


50 


10. The method of claim 9 wherein a package of par- 
tially baked bread with a shelf life of at least one 
month from packed date at room temperature is ob- 
tained without needing any additional sterilization 
step. 
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